Acute effect of cerivastatin on cardiac regional ischemia in a rat model mimicking off-pump coronary surgery.
Although the off-pump technique is becoming widely used in coronary bypass surgery, there has been no experimental rat heart model of regional reversible ischemia. The aims of this study were to investigate the optimal duration of coronary occlusion for making reversible ischemia and to examine whether cerivastatin increases myocardial tolerance against prolonged coronary occlusion. Study 1--Male Sprague-Dawley rats (350 to 450 g) underwent temporary occlusion of either left anterior descending artery (LAD; for 3, 5, 7.5, 10, 12.5, 15, or 20 min) or circumflex artery (CX; for 5, 10, or 15 min). Study 2--Rats were divided into two groups, control and cerivastatin groups, which had 0.1 mg/kg cerivastatin intravenously after anesthesia. LAD was occluded for 10, 15, or 20 minutes. In the both studies, hearts were stained to determine the area at risk (AR) and infarcted (IF) area 24 hours after reperfusion. In LAD occlusion, IF/AR increased in a time dependent manner: 4.5 +/- 3.2%, 9.7 +/- 5.2%, 17.2 +/- 3.0%, 16.8 +/- 2.7%, 23.9 +/- 9.5% (p < 0.01 vs. 3 min), 62.4 +/- 2.9% (p < 0.0001), and 63.4 +/- 2.9% (p < 0.0001) at 3, 5, 7.5, 10, 12.5, 15, and 20 min, respectively. Also in CX, IF/AR increased with time: 14.3 +/- 2.3%, 25.9 +/- 2.1%, and 40.9 +/- 6.2% (p < 0.001 vs. 5 min) at 5, 10, and 15 min, respectively. Cerivastatin significantly reduced IF/AR at 15 minutes (43.7 +/- 6.2%) and at 20 minutes (44.6 +/- 5.3%) compared to control (62.4 +/- 2.9% and 60.6 +/- 2.5%, respectively, p < 0.05). Cerivastatin increased myocardial tolerance after prolonged coronary occlusion over 10 minutes, which was considered to be the upper limit for creating a regional reversible ischemia in rats.